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. the lime, silica, and alumina in the charge, which are also oxides, are not reduced to the metallic state but remain as oxides and so form a slag. This is because iron oxide is reduced more easily than the other oxides named. If the temperature were high enough, all these oxides would be reduced and the metallic base of each would enter the pig-iron.
In the blast-furnace a small part of the silica is reduced and the resulting metalloid silicon alloys with the pig-iron. The amount of silicon reduced depends on the temperature and other conditions in the furnace. About one-half of any manganese in the ore is reduced and enters the pig-iron, and nearly all the phosphorus in the ore finds its way into the iron.
The sulphur in the charge is derived mostly from the coke which contains about i per cent, of that element. It is highly desirable to keep the sulphur out of the iron, and this can be done fairly well in the blast-furnace by the use of an excess of lime in the charge. The lime is partly reduced to calcium which forms calcium sulphide and passes into the slag^thus removing the sulphur from the iron. A high temperature, limey slag and excess of fuel, all assist the removal of the sulphur.
The amount of fuel used in the blast-furnace is about equal to the amount of pig-iron produced. Coke is the fuel most commonly used, but sometimes charcoal is employed. Charcoal contains far less sulphur than coke does, and on this account "charcoal iron" can be made freer from sulphur and with less silicon than ordinary pig-iron. The high cost of charcoal prevents its general use in iron smelting. Anthracite and other non-coking coals are sometimes used in the blast-furnace, but are less suitable than coke or charcoal.
THE ELECTRICAL PRODUCTION OF PIG-IRON
In the blast-furnace the fuel is used partly to produce heat and partly as a reagent for the reduction of iron oxide to metal. In the electric furnace the heat is furnished electrically and the carbonaceous fuel is needed merely for the chemical operation of reducing oxide to metal. The amount of fuel needed for this purpose is about one-third of the amount needed for smelting the ore in the blast-furnace. The amount of electrical energy needed is about 1/4 E.H.P. year per ton of pig-iron.
Comparing the cost of smelting by the two methods, it may be stated generally that the blast-furnace needs i ton of fuel for i ton wattmeter are connected by flexible cords and plugs.has now been provided for supplying furnaces with two-phase or three-phase current. The gener-, p. u.nsists of a special core of carbon, surrounded by the charge, or the charge itself is the resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
